INTRODUCTION

Numerous
investigators have studied the effect of dietary fat on carcinogen induced colon tumor formation in rats, and occasionally mice. The large majority of experiments have indicated that fat increases tumor yield [9, 10] . But contradictory findings have appeared. Thus in two separate studies from the same group, rats fed a high fat diet had either the same [4] or a slightly reduced yield of colon tumors 16]. The explanation for these discordant results is unclear.
Address for reprints: Dr. s. El Khatib.
The stage at which dietary fat affects colon carcinogenesis has been subject to very little attention.
Each of the following reports concerns azoxymethane treated rats. Reddy and colleagues [7.10] reported that dietary fat was a promoter (Le. it increased tumor yield when fed after the carcinogen>. However. in these studies the possible influence of dietary fat on tumor initiation was not tested (i.e. whether dietary fat was effective when fed at the time of carcinogen administration).
Subsequently. Reddy and Maruyama [8] and Bull etai. [2J reported th-at beef fat exerted an enhancing effect_on promotion but not on initiation. Thus dietary fat appears to act mainly or entirely at the promotion stage.
In the present study we have further investigated whether dietary fat affects colon carcinogenesis.
This was tested in DMH treated _Swiss mice at both the initiation and promotion periods. We also examined whether a nutrient depleted diet affects colon tumor response. This tests the possibility that the relatively large quantities of refined carbohydrates consumed in the modern Western diet (which cause an appreciable drop in the intake of fiber and nutrients) alter colon cancer susceptibility.
MATERIALS AND METHODS
Mice and treatment
Swiss Webster mice were purchased from Camm Research. Wayne. New Jersey and were bred locally. At an age of 6-9 weeks female mice were placed on the experimental diets (mean wt. 27.6 :t 5.5 g :t S.D.). They were housed in a temperature-controlled-room with a 12-h light-dark cycle. After 6 weeks on the experimental diets the mice were given the first of 5 week s.c. injections of DMH (Sigma Chemical Co.. St. Louis. MOt This was dissolved in 1 mM EDT A and neutralized with saturated sodium bicarbonate.
The first dose was 19 mg DMH . diHCI/kg body wt. followed by doses 24. 29, 26 and then 45 rng/kg. The use of a gradually rising dose is based on the observation that mice develop tolerance to DMH and thus allows the number of injections to be reduced while minimizing toxic effects [13] .
Diets
Diet formulation is shown in Table 1 . Fresh food was given ad libitum every 1-2 days (usually daily). Where indicated, diets were changed 7 days after the last injection. Dietary treatments were given from 6 weeks before the first DMH injection until 7 days after the last injection (initiation period) or for the following 22 weeks until sacrifice of mice (promotion period).
Tumor assessment
Twenty-seven weeks after the first DMH injection, mice were sacrificed and internal organs grossly examined. The. colon (including the cecum) was opened and carefully examined. Suspect tumors were removed and placed in neutral buffered formulin. They were confirmed after staining (H & E) [5, 12] . Data we:re analyzed by two.tailed Student's t-test and by Chi-square.
RESULTS AND DISCUSSION
. Colon tumors were largely (75°,b) found between 0.5 and 4.5 em from the anus (i.e. in the distal colon). The remainder were almost entirely in the midcolon. In addition, two mice had lung tumors and one an adenocarcinoma of the pancreas and duodenum.
By making multiple comparisons, both with and without pooling of different groups, dietary effects on colon tumor formation can be assessed. This can be done separately for the initiation and promotion periods. Feeding a high fat diet during the initiation period showed no consistent effect (Le. diets F23 vs. F6). With two of the comparisons (Groups 3 vs. 1; 4 vs. 2) there was no particular trend but with the third (groups 8 vs. 7) mice fed a high fat diet had a significantly higher incidence of colon tumors, both total (p < 0.025) and adenomas (P < 0.05). On balance, therefore, dietary fat might have an enhancing effect during initiation but this requires further study. When fed during the promotion period, a high fat diet caused a clear rise in the incidence of adenocarcinomas (groups 2 vs. 1; 4 VS. 3; significant after pooling, P < 0.05). These findings therefore support earlier observations that dietary fat has a strong promoting action on chemically induced colon cancer [2, 8] . The major feature of feeding a nutrient depleted diet (F6), as compared to the control diet, is a decreased incidence of adenocarcinomas.
This was seen in 3 out of 5 comparisons (groups 7 vs. 5; 6 vs~5 and 3 vs. 8 but not 1 vs. 6 or 1 vS,.7). This observation is surprising since the nutrient depleted diet has only 61 o~of the content of nutrients and. dietary fibre per 100 calories as compared to the control diet. Apparently, this serious loss of nutrients has not adversely affected the body's defenses against cancer.
Furthermore, diet F6 increases the fecal pH [14], a change which should supposedly enhance not protect against colon carcinogenesis [3, 15] . Possibly the fibre content of the control diet (Jab chow) is excessive or it contains harmful -xenobiotics. It is significant that we previously observed that feeding a nutrient depleted diet (compared with the control diet) increases the mortality rate in the days following an injection of DMH [13] . This suggests an altered susceptibility to the acute effects (and therefore initiating action?) of DMH.
